were identified by standard methods (4), MICs were determined by the E-test method (AB Biodisk), and the epidemiological relationship of strains was corroborated by pulsed-field gel electrophoresis (data not shown). Strains PM25 and 16Q were fully susceptible to all quinolones assayed, while PM1024, 14Q, and 15Q presented different levels of nalidixic acid resistance (Table 1) .
PCR amplification with degenerate oligonucleotide primers, described below for Haemophilus influenzae, was used to amplify the QRDR of the gyrA and parC genes of strain PM25, which were further sequenced (3). The nucleotide sequences of both QRDR (accession numbers AF173979 and AF173980 of GenBank for gyrA and parC, respectively) were compared with data from The Institute for Genomic Research (http: //www.tigr.org). Identities found were 98 and 96% with P. multocida PM70, 83 and 82% with Actinobacillus actinomycetemcomitans, 81 and 85% with H. influenzae, and 78 and 78% with Escherichia coli for the QRDR of the gyrA and parC genes, respectively. PM25 nucleotide sequences obtained were used to design specific primers to amplify both QRDR of the other strains (gyrA, 5Ј-GATGCACGAAGGCGGGAATGCC-3Ј and 5Ј-CCGGTATTGCCGTCGGTATGG-3Ј, and parC, 5Ј-GAACTTGGTTTAAATGCCGCC-3Ј and 5Ј-CTCGACT GCCGCATATTT-3Ј, at amplicon positions in E. coli of 153 to 535 and 151 to 493, respectively). A comparison of the deduced amino acid sequences of both QRDR with E. coli revealed two changes in the GyrA subunit: a Ser-to-Ile mutation (AGC3ATC) in PM1024 and an Asp-to-Gly mutation (GAC3GGC) in 14Q and 15Q at positions exactly analogous to Ser-83 and Asp-87 of E. coli, respectively (Table 1) . These mutations may be responsible for the different levels of nalidixic acid resistance and for the decreased susceptibilities to fluoroquinolones that these strains exhibit. However, other mechanisms could be involved in the MIC increase, because after four subcultures of strains 14Q, 15Q, and PM1024 in 5% blood agar (Oxoid) without quinolones, nalidixic acid MICs were 2.0, 2.0, and 48 g/ml, respectively. Therefore, mutations found could be the starting point for additional changes that, in conjunction with other mechanisms, could lead to a high level of fluoroquinolone resistance in P. multocida. a This mutant was selected in vitro from PM25 by plating the parental strain onto Luria-Bertani media with increasing nalidixic acid concentrations. b The 14Q strain was isolated from an AIDS patient who had been admitted to the hospital due to an episode of P. multocida bacteremia in July 1998. The 15Q strain was isolated from the same patient, who was readmitted to the hospital with fever and consumption in November 1998. c The 16Q strain was isolated from the exudate of a cutaneous wound after a dog bit a 65-year-old woman. 
